Abstract-Since the 1990s, there has been a dramatic interest in quantum communication. Quantum communication has become the hotspot of future information technology research because of its unique advantages in improving the security, capability and efficiency of information transmission. Free space quantum communication is being developed to ultra-long-distance satelliteto-ground quantum experiment, which requires higher electronics performance, such as time measurement precision, data transfer rate, and system integration density. As part of ground station of scientific applications system of quantum experiment satellite that will be launched in 2016, a compact PCI-based multi-channel electronics system with high timeresolution, high data-transfer-rate is designed. The main tasks of this system are time measurement, data transmission and experiment control.
The electronics performance of this system was tested. The time bin size is 23.9ps and the time precision root-mean-square (RMS) is less than 24ps for 16 channels. The dead time is 30ns. The data transfer rate to local computer is up to 35 MBps, and the count rate is up to 30M/s.
An indoor free space quantum key distribution (QKD) experiment, based on the BB84 protocol, has been carried out in this paper verify the system's performance. The results show that the quantum bit error rate is 1.76% and the final key rate is 1851bps. It demonstrates that this system can be successfully used and function well in the QKD experiment.
According to the test results, the features of high time resolution, small dead time, high data rate, multi-channel and integratability can well meet the requirements for quantum communication, and it makes the quantum communication electronics more compact and standardized. All devices used in this system are industrial grade products, which have a better stability and use in more complex environment. The system has been proven to perform well and use successfully in free space QKD experiment. It also can easily be extended and has a wider application in other quantum communication experiments, such as entanglement distribution and quantum teleportation.
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